Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.004 Å; R factor = 0.043; wR factor = 0.113; data-to-parameter ratio = 16.7.
Related literature
Pyridine derivatives possess phosphodiesterase-inhibiting (Heintzelman et al., 2003a,b) , antifungal (Cook et al., 2004a,b) , antifertility (Upton et al., 2000) and antiarrhythmic activities (Ellefson et al., 1978) . For hydrogen-bond motifs, see: Bernstein et al. (1995) .
Experimental
Crystal data 
Data collection
Bruker Kappa APEXII areadetector diffractometer Absorption correction: multi-scan (SADABS; Sheldrick, 2001) T min = 0.927, T max = 0.951 17581 measured reflections 6950 independent reflections 4300 reflections with I > 2(I) R int = 0.035 Refinement R[F 2 > 2(F 2 )] = 0.043 wR(F 2 ) = 0.113 S = 1.00 6950 reflections 417 parameters 1 restraint H-atom parameters constrained Á max = 0.24 e Å À3 Á min = À0.18 e Å À3 Absolute structure: Flack (1983) , 3268 Friedel pairs Flack parameter: 0.05 (6) Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx; y þ 1 2 ; Àz þ 2; (ii) x À 1; y; z À 1; (iii) Àx; y À 1 2 ; Àz þ 2.
Data collection: APEX2 (Bruker, 2004) ; cell refinement: SAINT (Bruker, 2004) ; data reduction: SAINT; program(s) used to solve structure: SIR92 (Altomare et al., 1993) ; program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) ; software used to prepare material for publication: SHELXL97 and PLATON (Spek, 2009 antifertility (Upton et al.,2000) and antiarrhythmic activities (Ellefson et al., 1978) . The crystallographic study was useful to ascertain the molecular conformation.
The ORTEP plot of the molecule is shown in Fig.1 . There are two crystallographically independent molecules in the asymmetric unit. The two pyridine rings lie in the same plane which is evidenced from the dihedral angles of 2.87 (15)° and 5.36 (16)° for the molecules 1 & 2 respectively. The planar chlorophenyl rings are twisted away from the bipyridine ring by 44.1 (1)° for (molecule 1) and 43.8 (1)° for (molecule 2), respectively. The bond angles of C3-C8-N9 (177.9 (4))° and C3'-C8'-N9' (178.3 (3))° show linearity of the cyano group, a feature observed in carbonitrile compounds.
The crystal packing is controlled by C-H···N and C-H···Cl intermolecular interactions in addition to van der Waals forces. Atoms C11 and C11' at (x, y, z) donate one proton each to N9' (-x,+y + 1/2,-z + 2) and N9 (-x,+y -1/2,-z + 2) which connect the molecules to form a dimer with a graph-set-motiff R 2 2 (14) (Bernstein et al., 1995) . These dimers are linked through intermolecular C21-H21···Cl1 hydrogen bond chain running along c axis which is shown in Fig. 2 .
Experimental
A mixture of p-chlorobenzaldehyde (1 eq), 2-acetyl pyridine and sodium hydroxide (1.2 eq) in methanol was refluxed for 30 min. After that malanonitrile (1 eq) was added and the reaction was continued to 3 h. With the completion of the reaction (as monitored by TLC), it was poured into water and extracted with ethyl acetate. The organic layer was dried over sodium sulfate and concentrated under vacuo. The crude product was chromatographed and isolated in 76% yield (90:10, petroleum ether: ethyl acetate). The compound was recrystallized in ethanol.
Refinement
All H atoms were positioned geometrically (C-H=0.93-0.97 Å) and allowed to ride on their parent atoms, with U iso (H) = 1.5U eq (C) for methyl H, 1.2U eq (C) for other H atoms. (3) C18-H18 0.9300 C7-H7A 0.9600 C19-C20 1.355 (4) C7-H7B 0.9600 C19-H19 0.9300 C7-H7C 0.9600 C19'-C20' 1.346 (4) C8'-N9' 1.143 (4) C19'-H19' 0.9300 C8-N9 1.127 (3) C20'-C21' 1.367 (4) C10-C15 1.379 (4) C20'-H20' 0.9300 C10-C11 1.388 (4) C20-C21 1.384 (4) C10'-C15' 1.387 (4) C20-H20 0.9300 C10'-C11' 1.391 (4) C21-H21 0.9300 C11-C12 1.368 (4) C21'-H21' 0.9300 N1'-C2'-O1' 119.7 (2) C11'-C12'-H12' 120.3 N1'-C2'-C3' 124.1 (2) C11-C12-C13 118.9 (3) supplementary materials sup-10 
